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Regulating for the Long Term:
SMCRA and Acid Mine Drainage
BY COURTNEY W. SHEA*
With the passage of the Surface Mining Control and Reclama-
tion Act of 1977 (SMCRA), regulators and industry representatives
expected to solve the problem of pollution of the Nation's water-
ways caused by acidic discharges from coal mines. A 1980 article
by the counsel for Consolidation Coal Co. made the optimistic
statement: "Surface mine reclamation techniques, properly applied,
can almost always eliminate any acid drainage problems when sur-
face mining has ceased or very shortly thereafter."2 Eighteen years
after the passage of SMCRA, hard issues of predicting, regulating
and treating acid mine drainage remain.
Acid mine drainage (AMD) is most common in the coal seams
of the Midwest and Appalachia: Pennsylvania, West Virginia,
Maryland, Ohio, Illinois and Tennessee? "[T]housands of miles of
Appalachian streams and numerous waterways have been degraded
and biological life significantly impaired or destroyed by acid mine
drainage."4 Two particular aspects of acid mine drainage (AMD)
stubbornly resist easy regulatory solutions. Underground mine works
are sources of huge quantities of acid mine drainage which can
cause ground water pollution and can discharge into surface waters.
The magnitude of this problem marginalizes treatment efforts. As an
. The views expressed in this article are those of the author and do not necessar-
ily represent the official views of the U.S. Department of the Interior, the Office of
Surface Mining Reclamation and Enforcement, or the Office of the Solicitor.
The author is a supervisory attorney with the Office of the Solicitor, U.S.
Department of the Interior, in Knoxville Tennessee. The author wishes to thank Patricia
Woods at the Knoxville Solicitor's Office for her editorial and research assistance.
30 U.S.C. §§ 1201-1328 (1994).
2 Daniel E. Rogers, Acid Coal Mine Drainage-The Perpetual Treatment Problem,
EASTERN MINERAL LAW FOUNDATION FOUNDATION, at 6-1, 6-4, (Eastern Mineral Law
Foundation 1st Annual Institute, 1980).
' JAMES M. MCELFISH, JR., & ANN E. BEIER, ENVIRONMENTAL REGULATION OF
COAL MINING; SMCRA'S SECOND DECADE (1990) [hereinafter MCELFISH & BEIER].
' 59 Fed.Reg. 28,164 (1994).
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example, Pennsylvania regulators are currently wrestling with
simply surveying the extent of the damage to the popular
Youghigheny River from the discharge of mine acid in spring runoff
flooding of abandoned deep mines in 1993 and 1994.! Secondly,
the prediction of acid mine drainage by current and proposed min-
ing operations is uncertain. In Tennessee, Skyline Coal Company
and the Office of Surface Mining Reclamation and Enforcement
(OSM) battled over a permit revision after elevated metals in the
mine's discharge caught both the operator and regulators by sur-
prise.'
Acid mine drainage is water polluted with high acidity (charac-
terized by low pH), sulfates and metals.' Coal mining exposes to air
and water the lower layers of rock and soils which were never ex-
posed to weathering. Acid mine drainage forms when iron-sulphur
compounds in the overburden or in the coal are exposed to the air
causing them to oxidize in the presence of water and oxygen. Iron
oxidizing bacteria act as catalysts in the chemical reactions and
substantially hasten the production of AMD. After the initial oxida-
tion of the iron sulfide, the acid-producing reaction can become self-
sustaining. Once produced, AMD can become a long-term condition
requiring perpetual treatment to bring it into compliance with water
quality standards! This article reviews state and federal respon-
sibility for the regulation of AMD which would require treatment
for a period of time exceeding the expected span of operation of a
coal mine.
The occurrence of post-mining acidic discharges is a concern
for several reasons. First, such discharges do not "run out" but may
continue for many years, even decades into the future.' Second, if
' Don Hopey, Mine Acid Curbs Life in Yough, PITTSBURGH POST-GAZErE,
December 19, 1994, at A13.
6 Skyline Coal Co. v. Office of Surface Mining Reclamation and Enforcement, No.
3-93-0043 (E.D. Tenn. February 5, 1993) (memorandum op. at 2).
' Federal surface mining regulations define "acid drainage" as "water with a pH of
less than 6.0 and in which total acidity exceeds total alkalinity, discharged from an
active, inactive or abandoned surface coal mine and reclamation operation or from an
area affected by surface coal mining and reclamation operations." 30 C.F.R. § 701.5
(1995). The Environmental Protection Agency defines the phrase "acid or ferruginous
mine drainage" as "mine drainage which, before any treatment, either has a pH of less
than 6.0 or a total iron concentration equal to or greater than 10 mg/Il." 40 C.F.R. §
434.11 (1995).
Chapter 6 of McElfish & Beier, supra note 3, gives a detailed description of
acid mine drainage. See also J.T. Begley & John Phillip Williams, Coal Mine Water
Pollution: an Acid Problem with Murky Solutions, 64 Ky. L... 507 (1975-76).
See Ingram v. Department of Environmental Resources, 595 A.2d 733 (Pa. 1991)
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the level of contamination is high enough, the discharge will pollute
nearby streams and may impact the downstream aquatic environ-
ment for great distances. Third, the production of acid mine
drainage can pollute ground water, threatening residential drinking
water supplies. Lastly, a continuing discharge represents a continu-
ing legal liability to the mine operator and can be a major obstacle
in obtaining release of site-specific reclamation bonds.
Key factors affecting the production of acid mine drainage are
(1) presence of iron sulfides in the coal and the surrounding over-
burden; (2) contact between atmospheric oxygen and water with
acid-forming material; (3) buffering factors such as the presence of
limestone; and (4) the pH of the ground water, surface water and
soil. Because of the complexity of the interaction of these factors
and the possible influence of additional factors, the prediction of the
occurrence of AMD is "nearly as much an art as it is a science."'"
Abandoned underground coal mines can be a source of ongoing
AMD which both pollutes waterways and poses environmental
problems for subsequent mining operations. William J. Mclntire
Coal Co. v. Commonwealth of Pennsylvania" describes the envi-
ronmental woes of a mining operation which repermitted and
remined an area where old underground mine openings discharged
acid water onto the surface. Acid drainage is also produced by sur-
face mines. In some instances the problem becomes apparent early
in the operation: the mixing of the soil over the coal seam, exposing
the soil and coal seam to the air, begins the acid-producing cycle
which results in immediate evidence of AMD discharges charac-
terized by the presence of low pH and high metals. However, AMD
directly resulting from mining may not occur until well after mining
has ceased. Post-mining ground water seeps of AMD occur due to
stress relief fracturing: as ground water builds up in a backfilled
area, it comes into contact with previously-buried soils containing
iron sulfides. This ground water seeps into streams through material
fractures. Surface and ground water pollution from AMD may con-
tinue after coal extraction. Unlike other industrial sources of pol-
lution, shutting down production does not cease the polluting dis-
charge.
What then is the obligation of state and federal regulations to
(mine discharged acid water for 12 years before the compliance order in question and
continued to discharge at the time of the decision).
McElfish & Beier, supra note 3, at 134.
530 A.2d 140 (Pa. 1987).
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require coal operations to predict AMD, to prevent AMD and to
treat AMD once it occurs? Of particular concern is how regulators
can and should respond to AMD predicted to be of lengthy duration.
While some mines may include long-term facilities, many eastern
coal operations are small and of short duration, productive for only
a few years. 2
The two federal statutes regulating drainage from coal mines
are the Clean Water Act and the Surface Mining Control and Recla-
mation Act of 1977."3 Each gives primary authority to states to
administer the regulatory program and each allows the state to set
more stringent requirements for regulated operations. 4 The Clean
Water Act focuses on all industrial discharges, while SMCRA im-
poses a start-to-finish set of performance standards focused on a
2 The author bases this statement on her extensive experience of more than 15
years with regulating southeastern coal mines.
" When wastewater is discharged into the waters of the United States, it must
meet effluent limitations and other conditions established under the Federal Water Pol-
lution Control Act of 1972, Title 33, Section 1251 of the United States Code, commonly
referred to as the Clean Water Act (CWA). The CWA prohibits "the discharge of any
pollutant by any person," except as permitted by the CWA. Id. § 1311(a). The primary
regulatory mechanism employed to control discharges is a permitting system known as
the National Pollutant and Discharge Elimination System (NPDES). A NPDES permit is
required before a person may discharge pollutants into the navigable waters of the
United States. The discharge must be in accordance with the permit's conditions, which
include effluent limitations. Under Title 33, Section 1342(b) of the United States Code, a
state may administer the NPDES permit program within its borders if EPA determines
that the state program meets federal criteria set forth in the CWA and implementing
regulations. 33 U.S.C. § 1342(b) (1994).
Section 301 of the CWA and 40 C.F.R. § 122.44 (1995) require imposition of the
more stringent of technology-based or water quality-based effluent limitations to control
point source discharges. Technology-based limitations derive from effluent limitations
(established by regulation) or, where guidelines have not been established, are based
upon "best professional judgment." 40 C.F.R. § 434 (1995) sets forth effluent guidelines
for coal mining. 40 C.F.R. § 122.26(b)(14)(iii) (1995) sets limitations for storm-water
discharges which apply to coal mines.
SMCRA was designed to "establish a nationwide program to protect society and
the environment from the adverse effects of surface coal mining operations. ... 30
U.S.C. § 1202(a) (1995). The Office of Surface Mining Reclamation and Enforcement
(OSM) which was created by the SMCRA, has the responsibility of administering, ap-
proving and overseeing the implementation of the SMCRA's programs. Id. at § 1211.
Any state that wishes to assume exclusive jurisdiction over implementing and enforcing
the SMCRA may do so subject to federal approval and oversight. Id. at § 1253(a). As a
part of the permitting process under SMCRA, the mine operator must also obtain and
abide by its NPDES permit.
"' In Pennsylvania Coal Mining Assn. v. Watt, 562 F. Supp. 741, 746 (M.D.Pa.
1983), the court upheld exemptions regarding catastrophic storms in Pennsylvania's state
program which were more restrictive than the federal requirements under SMCRA and
the Clean Water Act.
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single industry, i.e., coal mining." SMCRA does not amend or
supersede the Clean Water Act standards for coal mining. 6 In ad-
dition to providing comprehensive regulations of the environmental
effect of current mining, SMCRA includes programs for remedying
the effects of past mining practices. 7 The SMCRA permitting pro-
cedures for new or ongoing operations require obtaining an NPDES
permit under the Clean Water Act 8.
SMCRA requires coal operators to anticipate and protect
against water pollution, to maintain discharges within acceptable
limits, and to post bonds to guarantee reclamation 9. The regulatory
authority is required to issue permits only if certain findings can be
made, to monitor operations to ensure compliance with permit con-
ditions and performance standards and to set bonds adequate to
complete reclamation in the event of default by the coal mine oper-
ator.20 The statute does not explicitly address those instances in
which the permit predictions fail and remedial measures only ame-
liorate, rather than abate, the conditions causing harm. As a result,
effective resolution of the perpetual AMD conundrum requires
regulatory responses not clearly spelled out in SMCRA.
I. PREVENTING AMD THROUGH SMCRA PERMITS: THE
APPLICATION APPROVAL PROCESS
The SMCRA permitting process is intended to assure that the
regulatory authority has adequate information to predict the hydro-
logic impact of a proposed mining operation. The applicant is re-
quired to submit baseline information on surface and ground water
consequences of the proposed operation and to acquire and analyze
this information in order to establish the "probable hydrologic con-
sequences" of mining.2' As a part of the permitting process, the
regulatory authority must prepare a cumulative hydrologic impact
assessment designed to evaluate the effect of the proposed operation
The term "surface coal mining operation" is defined at Title 30, Section
1291(28) of the United States Code to include surface coal mining and the surface
operations associated with underground coal mining. 30 U.S.C. § 1291(28) (1994).
16 30 U.S.C. § 1292(a)(3) (1994).
"7 Title V of SMCRA sets permitting requirements, performance standards and
enforcement procedures. Title IV of SMCRA assesses a tax on coal used to fund
reclamation, primarily on lands mined prior to the passage of SMCRA.
" 33 U.S.C. § 1251 (1994).
19 30 U.S.C. § 1201 (1994).
o 30 U.S.C. §§ 1256-60 (1994).
21 30 U.S.C. § 1257(b)(I 1) (1994).
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in conjunction with other mining operations to project the total
impact on the hydrology of the area.22
If, during the permitting process, the applicant or regulator
identifies a potential for AMD, what next? Identification of a risk of
damage to the hydrologic balance will result in regulatory requests
for more detailed hydrologic and geologic information. Applicants
can be expected to propose plans to minimize the onsite impact of
any acidic potential and argue that any offsite impact will not result
in material damage. Regulators must evaluate the accuracy of the
applicant's predictions and determine whether the hypothesized
impact constitutes "material damage" and whether the proposed
mining operation will meet the performance standards.23
If either the applicant or the regulatory authority identifies the
potential for AMD, how serious and how likely must be the possi-
bility of material damage before the permit application is denied?
OSM has articulated in a draft statement its policies for avoiding
and controlling acid mine drainage. The draft plan to remedy AMD
suggests that the permit must be denied if the operation will result
in AMD discharges which either violate effluent limitations or have
the potential to cause material damage beyond the life of the per-
mit. 4 The National Coal Association and other industry organiza-
tions strongly criticized OSM's proposed standards for avoiding
AMD as neither feasible nor supported by technology or statute.
The coal association comments charge that OSM is "recasting the
statute" to deny permit applications in order to "prevent acid mine
drainage."25
However, SMCRA provides regulators with the authority to
impose stringent permitting obligations on applicants for coal min-
ing permits. The reclamation plan submitted with a permit applica-
tion must include
in the degree of detail necessary to demonstrate that reclamation
required by the State or Federal program can be accom-
plished... a detailed description of the measures to be taken
2 30 U.S.C. § 1260(b)(3) (1994).
3 To issue a permit, the regulator must find that the proposed mining operation is
"designed to prevent material damage to hydrologic balance outside [the] permit area."
30 U.S.C. § 1260(b)(3) (1994). Permits must incorporate the performance standards of 30
U.S.C. § 1265 (1994).
24 OFFICE OF SURFACE MINING RECLAMATION AND ENFORCEMENT, DRAFT RE-
PORT-OSM ACID MINE DRAINAGE POLICY TEAM (1994).
25 OSM's Acid Mine Plan 'Serves No Purpose' Coal Association Complains, INSIDE
ENERGY, Dec. 12, 1994, at 9.
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during the mining and reclamation process to assure the protection
of: (A) the quality of surface and ground water systems, both on-
and off-site, from adverse effects of the mining and reclamation
process .... 26
A permit must also demonstrate how the mining operation will meet
certain performance standards which include the obligation to "min-
imize the disturbance to the hydrologic balance." ' The actions to
be taken to minimize the disturbance include
(i) preventing or removing water from contact with toxic produc-
ing deposits; (ii) treating drainage to reduce toxic content which
adversely affects downstream water upon being released to water
courses; (iii) casing, sealing, or otherwise managing boreholes,
shafts, and wells and keep acid or other toxic drainage from
entering ground and surface waters ......
The Interior Board of Land Appeals has stated that SMCRA "re-
quires the agency to minimize disturbance to the prevailing hydro-
logic balance by avoiding acid or toxic mine drainage. Minimizing
the contact of water and toxic-producing deposits, as argued by the
petitioner, is not the standard."29 In a similar case, the Surface
Mine Board of West Virginia affirmed the denial of a permit to a
coal company seeking to construct a coal refuse pile. The proposed
pile would produce AMD for decades and possibly centuries. The
state board confirmed that the West Virginia code "requires the
Director to apply performance standards to operators in order to
avoid AMD. 30
The Act requires the regulatory authority to make a finding that
the permit application "affirmatively demonstrates ... that
reclamation as required by the Act and the regulatory program can
be accomplished under the reclamation plan in the permit applica-
tion.' Compliance with effluent limits upon completion of recla-
mation is a prerequisite for bond release. 2 If the formation of
AMD is projected to continue after the cessation of mining and
completion of reclamation and if the anticipated discharge would not
26 30 U.S.C. § 1258 (1994).
217 30 U.S.C. §§ 1265(a) & (b) (1994).
See also 30 C.F.R. § 916.14(f) (1995).
2' Rith Energy, Inc. v. OSM, III IBLA 239, 249 (1989).
McElroy Coal Co. v. Callaghan, No. 94-56-SMB, 1995 WL 65225 (W. Va.
Surface Mining Bd. Feb. 11, 1995).
3, 30 U.S.C. § 1260(b)(2) (1994).
32 30 U.S.C. § 1269(c) (1994).
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meet effluent limits, the reclamation standards of SMCRA could not
be met. Thus, the applicant's compliance with this standard of
demonstrated ability to completely reclaim as a prerequisite for
issuance of a SMCRA permit requires a theoretical demonstration
that the mining will not create a long-term AMD condition violating
effluent standards.
The coal industry argues that perpetual treatment is an accept-
able method of meeting SMCRA's requirement for compliance with
the Clean Water Act and prevention of offsite damage.33 Given the
costly nature of such treatment and the uncertainty of a company's
ability to continue such treatment once a mine is no longer finan-
cially productive, a regulator is justified in finding that perpetual
treatment does not meet the SMCRA standards that reclamation can
be accomplished and performance standards met before a permit is
issued.34
In addition to finding that the mining operation can be operated
within performance standards and reclaimed to applicable standards,
the regulatory authority itself must assess "the probable cumulative
impact of all anticipated mining in the area on the hydrologic bal-
ance specified in section 507(b)" and, prior to permit issuance, must
find that "the proposed operation thereof has been designed to pre-
vent material damage to hydrologic balance outside permit area."35
OSM has deferred to the states to define "material damage," recom-
mending that individual regulatory authorities "should establish
criteria to measure material damage ... because the gauges for
measuring material damage may vary from area to area and from
operation to operation.""
Similarly, the Clean Water Act provides that NPDES permits
should be based upon compliance with water quality standards set
by the various states with EPA approval.3" Water use criteria for
streams and ground water resources should be helpful in quantifying
33 NATIONAL COAL ASSOCIATION, ALABAMA COAL ASSOCIATION, COAL OPERATORS
& ASSOCIATES, ILLINOIS COAL ASSOCIATION, INDIANA COAL COUNCIL, KENTUCKY COAL
ASSOCIATION, OIO MINING AND RECLAMATION ASSOCIATION, ASSOCIATION OF OKLA-
HOMA GENERAL CONTRACTORS, PENNSYLVANIA COAL ASSOCIATION, TEXAS MINING AND
RECLAMATION ASSOCIATION, VIRGINIA COAL ASSOCIATION, WEST VIRGINIA COAL AS-
SOCIATES, WEST VIRGINIA MINING AND RECLAMATION ASSOCIATION, AN EVALUATION OF
THE OSMRE DRAFT POLICY STATEMENT: AVOIDING AND CONTROLLING ACID MINE
DRAINAGE 30 (1994).
Rith Energy, Inc. v. OSM, III IBLA 239 (1989).
35 30 U.S.C § 1260(b)(c) (1994) (emphasis added).
' 48 Fed. Reg. 43,973 (1983).
3' 33 U.S.C. §§ 1313, 1311(b)(l)(C) (1994).
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the levels of water quality impact that is defined as "material
damage." The technology-based limits at 40 C.F.R. § 434 are only a
starting point for ensuring that the activity for which the permit is
issued will not degrade the water quality below that level necessary
to support existing uses.38 An Ohio regulator has stated that the
failure of OSM and of most states to establish thresholds for deter-
mining material damage "has completely and quietly circumvented
the obvious intent of SMCRA regarding ground water
protection."39 The Kentucky Department of Water withdrew its
proposed regulations setting ground water quality standards and
ground water classification, developed through a negotiated rule-
making, when the regulations were not approved by a legislative
sub-committee. ° By defining material damage, regulators can exer-
cise greater control over the standards for evaluating the hydrologic
impact of applications for coal mining operations.
The process of evaluating areas for exclusion from coal mining
has increased regulators' awareness of potentially acid-forming
conditions. In 1988, OSM denied a petition to designate land in the
North Chickamauga watershed as unsuitable for mining under 30
U.S.C. § 1292. Although the specific designation requested was not
granted, OSM's decision "recognized the potential for occurrence of
toxic overburden associated with the Sewanee seam" and committed
the agency to requiring "collection, analysis and description of site-
specific geologic data in addition to the requirements at 30 CFR
942.780.22(a) and (b)" prior to processing any application for a
mining permit in the area covered by the petition." Pennsylvania
has also targeted specific areas prone to AMD for heightened scru-
tiny in the permitting process.
"' McElfish & Beier, supra note 3, at 167-70, discuss water quality based permit-
ting under the Clean Water Act and SMCRA. Vesta Mining Co. v. Department of En-
vironmental Resources, 642 A.2d 568, 571 (Pa. 1994) (describing a challenge to an
agency decision which resulted in invoking water quality based effluent limits); See also
Mathies Coal Co. v. Commonwealth, 559 A.2d 506 (Pa. 1989) (description of water
quality based permitting).
39 HARRY F. PAYNE, COAL MINE REGULATION AND GROUND WATER PROTECTION,
OHIO DEPARTMENT OF NATURAL RESOURCES AND ENVIRONMENTAL PROTECTION 2
(1994).
' KENTUCKY NATURAL RESOURCES AND ENVIRONMENTAL PROTECTION CABINET,
DIVISION OF WATER, 1994 KENTUCKY REPORT TO CONGRESS ON WATER QUALITY Ch. 4
at 7 (1994). The regulations subsequently enacted require ground water protection plans
but do not set ground water quality standards. 401 KY. ADMIN. REGS. 5:037 (1994).
4' OFFICE OF SURFACE MINING RECLAMATION AND ENFORCEMENT, PETITION TO
DESIGNATE CERTAIN LANDS IN THE NORTH CHICKAMAUGA CREEK WATERSHED, TENNES-
SEE, AS UNSUITABLE FOR SURFACE COAL MINING OPERATIONS: DECISION 23-24 (1988).
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Thus the permitting process must first focus on adequate iden-
tification to the satisfaction of the regulatory authority of the proba-
ble hydrologic consequences of the particular proposed mining
operation. When those probable consequences include the risk of
AMD, the applicant must propose a mining and reclamation plan
(handling of material, treatment of overburden, isolation of poten-
tially acidic materials from water and air) which will meet this dual
standard of achieving reclamation and preventing material damage.
Compliance with SMCRA permitting standards has reduced the
post-Act sources for surface discharge of acid mine drainage. Penn-
sylvania estimates that up to 25% of its permits issued in the mid-
1970's resulted in operations with discharges polluted with acidic or
alkaline mine drainage. Since that time, improvements in the per-
mitting process and enforcement of water quality standards which
are more stringent than SMCRA's have resulted in a dramatic
decline in the frequency and impact of such discharges." By 1990,
less than 5% of the permits issued in Pennsylvania resulted in pol-
lutive post-mining discharges.43
OSM, the federal agency with oversight authority for coal mine
regulation, acknowledges the need to improve the prediction of
water quality discharges as a part of the permitting process. A draft
AMD prevention plan recommends developing an inventory of acid-
producing strata of coal and overburden and analyzing the causes of
successful and unsuccessful reclamation in high risk areas in order
to improve both decision-making by regulators and mining tech-
niques by operators. "If existing knowledge could be formatted and
applied to mine permitting, it is estimated that accurate post mining
drainage quality predictions could be made on 80 percent of the
sites."" EPA concurs that "the answer for preventing future acid
mine drainage is to scrutinize proposed mining permits for their acid
drainage potentials and deny permits to those with higher poten-
tials.""
" See, e.g., Thompson v. Phillips Clay Co., 582 A.2d 1162 (Pa. 1990) (discussing
section 315(a) of the Clean Streams Law, PA. STAT. ANN. tit. 35, § 691.315(a) (1994)).
4' ERNEST GIOVANETTI, BUREAU OF MINING AND RECLAMATION, Draft Preamble to
the proposed rulemaking of the Pennsylvania Environmental Quality Board regarding best
professional judgment for post-mining discharges, at 2.
" OFFICE OF SURFACE MINING RECLAMATION AND ENFORCEMENT, A DRAFT COM-
PREHENSIVE PLAN FOR AMD PREVENTION, 8 (1994) (published for comment only).
'• 60 Fed. Reg. 51915-16 (1995).
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II. PREVENTING AMD THROUGH SMCRA PERMITS: REGULATING
PERMITTED OPERATIONS
Because mining plans are imperfectly followed and predictions
are occasionally defective, some mines will unexpectedly create
AMD requiring long-term solutions. ' If the cause of AMD is a
failure to follow the mining or reclamation plan, it may be sufficient
to issue a violation requiring remediation of a one-time, short-term
problem. Even if the mine operator treats to control the acid dis-
charge, thus preventing an immediate violation of effluent limita-
tions, other remedial actions may still be needed.
If the cause is a flaw in the expectations incorporated into the
permit plan, evidence of the development of AMD may lead the
regulatory authority to determine that the mining or reclamation
plan must be revised, even though an operator may be conducting
mining in accordance with its approved permit. A state or federal
authority regulating mining under SMCRA may order permit revi-
sion at any time "to ensure compliance with the Act and the regula-
tory program."'4 The operator also has the obligation to bring to
the regulatory authority's attention non-compliant conditions.'
Unexpected AMD calls into question the findings of the regulatory
authority in issuing the permit and requires a re-examination of both
the probable hydrologic consequences of the approved permit and
the hydrologic reclamation plan. Under SMCRA, unanticipated
AMD obliges the operator and the regulatory authority to revise the
permit to reflect the actual conditions of the operation and ensure
that performance standards will be met.49
Determining the causes of discharges high in metals or with
low pH can be difficult. In RobLee Coal Co. v. OSM °, a federal
administrative appeals board held that OSM failed to establish its
claim that the company's remining operation caused an increase in
the volume and a decrease in the quality of water flowing from a
pre-existing discharge point. The case illustrates the difficulty which
regulators may have proving that underground mining has
contributed to acid mine drainage where the hydrology is sufficient-
' William J. McIntire Coal Co. v. Commonwealth, 530 A.2d 140, 143 (Pa. 1987)
(noting that the failure of the company to follow its refuse disposal plan contributed to
the AMD on its permit, the principle source of which was old deep mine workings).
' 30 C.F.R. § 774.11(b) (1995).
30 C.F.R. § 773.17(e) (1995).
'9 See 30 U.S.C. § 1265(a)(I 1) (1994).
5' 130 I.B.L.A. 268 (1994).
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ly complex to allow the mine operator to point to several possible
contributing factors."
Both the Clean Water Act and SMCRA include provisions for
enforcing effluent limitations. SMCRA has a detailed enforcement
program mandating periodic inspections, the citation of any viola-
tions observed and administrative impositions of civil penalties. An
NPDES permit sets terms for monitoring and reporting.52 A stan-
dard NPDES permit would require semi-monthly sampling and
would set standards for a maximum daily allowable discharge and a
monthly average. Whenever EPA or a state regulator finds that a
person is in violation of the Clean Water Act or any condition or
limitation of an NPDES permit, it may bring a civil enforcement
action seeking appropriate relief, including injunctive relief and civil
penalties, or may issue an administrative order directing compliance
with the Clean Water Act. 3 Civil penalties may be imposed by
administrative order or judicial decree.5" If AMD is created and
results in a discharge which violates the effluent standards, SMCRA
mandates issuance of a violation and the implementation of remedial
measures.
55
The manner in which enforcement of effluent limits under the
two acts is coordinated varies from state to state. OSM, acting to
enforce the federal program in Tennessee, does not issue a SMCRA
violation based solely on a self-reported discharge in violation of
effluent limits. OSM receives notice of the monthly self-monitoring
of discharges (required by the Tennessee equivalent of the Clean
Water Act) only through quarterly reports from the state water
quality agency. OSM uses this information as a part of its monthly
inspection of mines to determine if a violation currently exists. In
January 1995, the National Wildlife Federation and the West Vir-
ginia Highlands Conservancy gave notice to OSM of their intent to
sue the West Virginia and federal regulatory authorities over alleged
failures to enforce the Clean Water Act, including the failure to
enforce the monthly average effluent limitations of 40 C.F.R. Part
434, the failure to require all operators to have NPDES permits and
the failure of OSM to enforce these requirements through its over-
sight of the West Virginia regulatory program.56
' See also, Harbison-Walker Refactories v. Pennsylvania, No. 91-268-MJ, 1996 WL
111598 (Pa. Env. Hrg. Bd. Feb. 23, 1996).
" 40 C.F.R. 122.41 (1995).
53 33 U.S.C. § 1319(a) & (b) (1994).
33 U.S.C. § 1319(d)-(g) (1994).
30 U.S.C. § 1271(a) (1994).
s Letter from National Wildlife Federation and West Virginia Highlands
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III. BONDING TO GUARANTEE WATER QUALITY RECLAMATION
As a part of the permitting process, the cost of the mining and
reclamation plan is estimated and a bond is posted.
The amount of the bond required for each bonded area shall
depend upon the reclamation requirements of the approved permit;
shall reflect the probable difficulty of reclamation giving con-
sideration to such factors as topography, geology of the site,
hydrology, and revegetation potential, and shall be determined by
the regulatory authority. The amount of the bond shall be suffi-
cient to assure the completion of the reclamation plan if the work
had to be performed by the regulatory authority. . ...'
The statutory requirements for a "reclamation plan" include the
measures to be taken to ensure water quality.58 The coal industry
disputes that treatment costs must be included in bond amounts. In
their response to OSM's Draft AMD policy statement5 9, the coal
associations argue that the preamble to the bonding regulations and
a preamble statement regarding the revision of the termination of
regulatory jurisdiction regulations indicate that the cost of treatment
necessary to maintain water quality need not be bonded under
SMCRA. While apparently conceding that the facilities needed
for treatment are included in the bond calculation, the coal associa-
tions distinguish bonding "treatment costs." A plain reading of the
terms of the statute would include the requirement to post a bond in
an amount sufficient to allow the regulatory authority to conduct
any treatment which is included in the reclamation plan whether or
not categorized as a "cost" or a "facility." Bonding to cover the
costs of perpetual water treatment is consistent with the intent of 30
U.S.C. §1259(a) to require a bond to allow the regulatory authority
to reclaim in the event of default by the mine operator.
Despite SMCRA's requirement for "full cost" bonding, mining
operations which develop long-term AMD problems are frequently
inadequately bonded. Many sites are bonded under alternative bon-
ding programs which vary from state to state.6' These alternative
Conservancy to Bruce Babbitt, Robert Uram and David Callaghan, U.S. Dept. of the
Interior, (Jan. 1995) (on file with author).
17 30 U.S.C. § 1259 (1994) (emphasis added).
5' 30 U.S.C. § 1258(a)(13) (1994).
9 See note 25, supra.
o NATIONAL COAL ASsOCIATION, et al., supra note 33, at 32-36.
6' Title 30, Section 1259(c) of the United States Code provides that a state
program may establish an alternative bonding system "that will achieve the objectives
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programs apply to mining within the state, usually set a per-acre fee
for each mine and assess a surcharge on each ton of coal mined.62
However, initial bond amounts in potentially acid-producing areas
should reflect the increased expenses required by the special
handling of materials. Bond pools do not adjust initial amounts for
such increased costs. At least two states have had to acknowledge
the insufficiency of these pools and seek legislation to supplement
these funds.63 West Virginia's revised fund remains inadequate to
treat acid mine drainage from all bond forfeiture sites.' Even sites
bonded under SMCRA's full-cost provisions may be inadequately
bonded for complete reclamation of sites which develop AMD.
Bonds are set with the assumption that the mining plan is adequate
and will be followed-if it is not and if material with the potential
to form acid is improperly handled, the bond will be inadequate to
cover the complete cost of reclamation if the operator defaults.
Indeed, the nature of acid-forming materials is that once they are
mishandled, long-term problems can be created for which there is
no immediate or cheap remedy.
SMCRA does not directly address bonding for unanticipated
events. It does however, state that "[tihe amount of the bond or
deposit required and the terms of each acceptance of the applicant's
bond shall be adjusted by the regulatory authority from time to time
as affected land acreage are increased or decreased or where the cost
of future reclamation changes."'65 The federal regulation implemen-
ting this requirement provides that "in the event that an approved
and purposes of the bonding program pursuant to this section." 30 U.S.C. § 1259(c).
62 For a time, the West Virginia Department of Environmental Protection main-
tained that it was not required to treat AMD with bond forfeiture monies. See WEST
VIRGINIA DEPARTMENT OF ENVIRONMENTAL PROTECTION, ACID MINE DRAINAGE BOND
FORFErruRE REPORT, (1993) (hereinafter Forfeiture Report). In West Virginia Highlands
Conservancy v. Dept. of Envt'l Protection, 447 S.E.2d 920 (1994) the West Virginia
Supreme Court ruled that the Department of Environmental Protection had a non-
discretionary duty to use monies from a special reclamation fund for the treatment of
acid mine drainage from mines whose bonds had been forfeited.
63 West Virginia and Virginia were identified in OSM annual reviews as having
systems with potential insolvencies. Each state legislated changes to increase the available
funds to its pool. W.VA. CODE § 22A-3-11(g) (1994); VA. CODE ANN. § 45.1-270.1
(1994). OSM's comments on the revisions to West Virginia's bonding program note that
the liabilities of the bond pool continue to exceed the assets, 60 Fed. Reg. 51,900-18
(1995).
" Forfeiture Report, supra note 62. ("The unfunded liability which would exist at
the end of 1997 [from neutralizing AMD at all bond forfeiture sites] could not conceiv-
ably be met by the fund without additional revenues."). 60 Fed. Reg. 51,903, 51,910
(1995).
" 30 U.S.C. § 1259(e) (1994).
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permit is revised.., the regulatory authority shall review the bond
for adequacy and if necessary, shall require adjustment of the bond
to cover the cost of reclamation as provided in the revised per-
mit." Therefore, SMCRA bonds should be adjusted when con-
ditions change. If an inspection or scheduled permit review reveals
water quality conditions unanticipated in the permitting process, the
regulatory authority should order appropriate permit revisions and
bond adjustment as necessary to bring the permit into compliance
with SMCRA requirements.
The nature of the treatment of AMD may pose bonding prob-
lems. As previously stated, the cessation of mining does not cease
the pollution caused by mining. Acid mine drainage, once formed,
may require active or passive water quality treatment systems. An
active water quality treatment system can be defined as a manual or
mechanical system relying on chemical processes and requiring
periodic addition of reagents, ongoing support and maintenance. An
example of active treatment is an automatic pump for the addition
of lime to raise the pH of an acidic discharge. Passive water quality
treatment is a self-sustaining, in situ system relying on chemical or
biological processes and requiring no external reagents, maintenance
or support. Such passive systems include constructed wetlands and
anoxic limestone drains.67 The continuing costs of active treatment
systems may be difficult to predict. Although the construction costs
of a passive system may be more certain, the effectiveness of the
system may not be known at the time of bonding.
Where underground mining is conducted in acid-producing
seams, a common approach for the prevention of AMD is to seal
the mine openings after the mine closes. The mine then fills with
water. So long as the mine remains sealed, the effects of the acid
formation are not felt outside the confines of the underground
works. However, breakouts may occur at the mine openings. Such a
breakout occurred in July 1993 at the Meigs County mine of
Southern Ohio Coal Company (SOCCO). Highly acidic mine water
broke through a barrier between abandoned mine works into the
active mining area, flooding operational mine works and equip-
ment.68 The mine's normal operation allowed treating the
30 C.F.R. § 800.15 (1995).
67 The description of active and passive treatment systems is from internal OSM
materials developed by James Chisholm, hydrologist at the Knoxville Field Office of
OSM.
" Southern Ohio Coal Co. v. OSM, 20 F.3d 1418, 1420 (6th Cir. 1994).
1994-95]
J. NAT. RESOURCES & ENVTL. L.
wastewater expected to be generated by the operation to raise the
pH prior to its discharge from the site.69 SOCCO claimed that in
order to salvage its mining operation, the company was forced to
pump millions of gallons of "untreated and minimally treated water
into surrounding creeks and streams."70 SOCCO "acknowledged
that the discharge would kill all aquatic life, reduce pH levels and
increase sedimentation of iron, zinc, manganese and copper in the
receiving waters" with the effects expected (by the company) to last
for up to two years." "OSM found that a threat of significant im-
minent harm existed ....
Acidic water in underground mines may also affect the hydro-
logic balance through mining of adjacent areas, through the seepage
of surface water or through the migration of ground water. Because
these processes can be slow, the magnitude of an AMD problem
may not become apparent until many years after reclamation is
completed." The water quality of aquifers is often adversely af-
fected by slow infiltration of AMD into deeper water-bearing zones
years following the completion of all reclamation.74
Continuous treatment, whether active or passive, poses prob-
lems for regulators and operators seeking to conclude reclamation
and obtain bond release. The SMCRA bonding scheme anticipates
that most of the bond liability will be released following backfilling
and grading. Section 519 of SMCRA provides that the permittee
may request release of 60% of the performance bond amount "when
the operator completes the backfilling, regrading and drainage
control of a bonded area in accordance with his approved recla-
mation plan." 71 SMCRA does not explicitly reference water quality
standards for this "Phase I" release but does require the regulatory
authority to evaluate the "difficulty to complete any remaining
reclamation, whether pollution of surface and subsurface water is
occurring, the probability of continuance of future occurrence of
such pollution, and the estimated cost of abating such pollution. 76




72 Id. at 1421. SOCCO and the United States have settled the federal environmen-
tal claims. United States v. Southern Ohio Coal Co., No. C2-96-00097 (S.D. Ohio 1996).
" McElfish & Beier, supra note 3, at 139.
74 HARRY J. PAYNE, supra note 39.
75 30 U.S.C. § 1269 (1994).
76 Id.
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review prior the granting a "Phase I" bond release. When evaluating
the amount of liability to be released at "Phase I" release, the
regulatory authority must take into account the cost to continue
water treatment in the event the operator defaults on its obliga-
tion.77 The amount of the bond must remain "sufficient to assure
the completion of the reclamation plan if the work had to be per-
formed by the regulatory authority." '78
Bonds can also be increased: SMCRA states that bonds "shall
be adjusted ... as the cost of future reclamation changes." 79 The
high cost of treating AMD may preclude a decrease in the bond
amount at the Phase I release and may even require an increase in
the bond depending upon the severity of the condition." The feder-
al regulations are silent concerning the length of time to be used in
bond amount calculations of the costs of perpetual treatment of
AMD.
One possibility under the federal regulations is the bonding of
water quality treatment facilities (active or passive) as a separate
increment of the permitted area. 30 C.F.R. 800.40 provides that part
of a permitted area (an increment) may be released if all or a
specified phase of the reclamation of that area has been achieved. If
a permitted site develops AMD which only affects a portion of the
site, the operator may seek release of the bond for the unaffected
permit portions (within the stricture of SMCRA that the regulatory
authority retain sufficient bond to perform reclamation, including
treatment, in the event of the default by the permittee.) Again, the
catch is determining a sufficient bond: AMD treatment is a develop-
ing, uncertain science. While passive treatment systems such as
anoxic limestone drains are presently performing well, how long
they will continue to be effective is uncertain. In describing a plan
to treat water from extensive old underground mine workings, a
Pennsylvania official stated, "We're using the best science available,
and we're optimistic but there's still a chance this might not
77 In West Virginia Highlands Conservancy v. Department of Environmental Protec-
tion, 447 S.E.2d 920 (1994), the West Virginia Supreme Court ruled that bond
reclamation under a state statute patterned after SMCRA required water treatment as a
part of the mandated reclamation with bond forfeiture funds.
30 U.S.C. § 1259(a) (1994).
30 U.S.C. § 1259(e) (1994).
o See Forfeiture Report, supra note 62. West Virginia Department of Environmen-
tal Protection has estimated that cost of chemical treatment at bond forfeiture sites not
meeting effluent limits to range from $10,000 to $300,000 per year, averaging $34,400
per year at the 89 sites studied. Construction of passive treatments ranged from $20,000
to $1,000,000 averaging $192,000 at the 89 sites studied.
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work.",
Pennsylvania is the only state which has created new mecha-
nisms for the special problems of long-term bonding. Act 173 of
1992 amended Pennsylvania's coal mining statute to expand the
types of financial instruments to be used for bonding and to allow
the state regulatory authority to establish alternative financial assur-
ance mechanisms. 2 The changes to the statute specifically provide
for the establishment by the mine operator of a site-specific trust
fund for the treatment of post-mining discharges of mine drainage.
The legislature explicitly stated that this provision shall in no way
affect the regulatory agency's review of permit applications under
existing law which prohibits the issuance of a mining permit unless
the applicant demonstrates that there is no presumptive evidence of
potential pollution of state waters. The revised statute allows an
operator to obtain bond release with the exception of a trust fund
amount sufficient to treat the drainage for a period of fifty years" .
Not all AMD will be evident during mining. Some may not
become apparent until after a portion of the bond has been released.
Acidic seeps may pose only temporary problems or they may devel-
op into an on-going condition. Typically, a seep or spring occurs
where the water table intercepts the land surface. In general a seep
is a zone of moisture without sustained flow occurring at the point
of interface between the land and water table. A spring results under
similar conditions but provides sustained flow. The post-mining
saturation of the backfill frequently results in springs or seeps which
ultimately discharge from the backfill. Of primary concern is that
bond liability not be inappropriately reduced where seeps are
transporting sufficient quantities of pollutants off-site to cause
"material damage," where seeps constitute classical AMD or where
their combination of low rates and chemical quality portend
AMD.84
8 DON HOPEY, Pact is Aimed at Reducing Acid in River, PITTSBURGH POST-
GAZETTE, July 5, 1994, at B I (quoting J. Scott Hornell, district mining manager for the
Pennsylvania Department of Environmental Resources).
" PA. STAT. ANN. tit. 52, § 1396.4(g) (1994). West Virginia is studying the fund-
ing of long-term treatment through "environmental security accounts." 60 Fed. Reg.
51,907 (1995).
Id. at § 1396.4(g.1)(1).
JAMES CHISHOLM, U.S. DEPT. OF THE INTERIOR, DRAFT KNOXVILLE FIELD OF-
FICE WATER QUALITY GUIDANCE, 60 (1994).
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IV. ONGOING POLLUTION FROM PAST MINING
Although prevention of additional, future AMD pollution is
critical, reducing the impact of current AMD on Appalachian water
requires addressing problems created in the past. One writer identi-
fies acid mine drainage as "the most serious water pollution problem
plaguing West Virginia during the 20th century."85 A 1989 West
Virginia survey found that 2,850 miles of stream were affected by
AMD.86 In contrast, Kentucky has a smaller AMD problem, identi-
fying only 412 miles of acidic streams. But Kentucky has other
heavy demands on its available funds for sites which threaten health
and safety, particularly landslides. One state official is quoted as
saying that Kentucky cannot afford to spend its funds on acid mine
drainage.87
The abandoned mine land (AML) reclamation program was
established by Title IV of SMCRA 8 to address the extensive envi-
ronmental damage caused by coal mining. As originally enacted,
only areas abandoned prior to the date of enactment of SMCRA
were eligible for funding under Title IV.89 The AML Fund, admin-
istered by OSM, is financed by a reclamation fee assessed at the
rate of 35 cents per ton of surface-mined coal, 15 cents per ton of
underground-mined coal, and for lignite the lesser of 2% of the
value of the coal at the mine or 10 cents per ton.90 The AML Fund
is utilized by the Federal government and those states and Indian
tribes which have assumed the primary enforcement authority for
SMCRA under programs approved by OSM.9" Funding of reclama-
tion projects is subject to a priority schedule. "Priority" projects
correct conditions threatening public health, safety or property with
"extreme danger."'92
Congress recognized the shortfall in the AML funding. A 1990
inventory of priority 1 and 2 abandoned mine sites estimated recla-
mation costs at 6 billion dollars while the AML fund generated only
" Lyle Bennet, Abandoned Mines: Report from West Virginia; Abandoned Coal
Mines Still Drain Acid Into Streams, EPA JOURNAL, 16 (Nov.-Dec. 1991).
36 Id.
"7 JOHN VOSKULE, Officials Vow To Work on Acid Mine Drainage, THE COURIER
JOURNAL, October 20, 1994, at B I.
" 30 U.S.C. §§ 1231-43 (1994).
'9 30 U.S.C. § 1243 (1994).
'0 30 U.S.C. § 1232(a) (1994).
30 U.S.C. §§ 1232(g), 1235 (1994).
30 U.S.C. § 1232 (1994).
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3 billion dollars from 1977 through 1990.93 When the Congress
reauthorized the AML fund in 1990, it passed amendments intended
to concentrate a greater amount of the fund on combating the high-
est priority abandoned coal mine reclamation projects. Forty percent
of the federal share of the funds was allocated to states and tribes
with approved programs until completion of all of their projects
classified as priority 1 or 2.9'
In addition, Congress broadened the categories of mines and
mining problems to which AML funds may be applied to include
high priority sites and post-law mines whose bonds were lost due to
surety insolvency. To address the specific problems of AMD, Con-
gress amended Title IV of SMCRA to provide that states and tribes
may establish funds with up to 10% of available AML grants to
address AMD, especially on a watershed basis.95 Even with this
increased funding, the AML fund alone is inadequate to address the
AMD problem of the East. Maryland's use of its AML funds exem-
plifies the demands on these funds. Maryland uses its annual 10%
allocation of its AML funds for acid treatment to cover the cost of
operating four lime dosers (large machines which dump limestone
into the Potomac and its tributaries to neutralize acidic conditions.)
The legislature recently questioned another costly reclamation pro-
ject which would not address acid pollution from an abandoned site
as the AMD funds were exhausted.96 West Virginia has analyzed
the magnitude of the pollution of state and concluded that it cannot
be effectively addressed by treating the problem site by site.
[A]lthough individual streams may benefit locally from water
treatment at acid mine drainage bond forfeiture sites, the overall
beneficial effect to the major watersheds in the State will be
minimal. This is because acid mine drainage occurs at many aban-
doned mines throughout the State with concentrations and loading
rates of acidity and metals that far exceed any such discharges
from bond forfeiture sites.... [T]reatment of acid mine drainage
91 136 CONG. REC. 4423, 4426 (1990).
.4 30 U.S.C. § 12 32(g)(5) (1994). The priorities are "(1) the protection of public
health, safety, general welfare, and property from extreme danger of adverse effects of
coal mining practices; (and) (2) the protection of public health, safety, and general wel-
fare from adverse effects of coal mining practices ... ." 30 U.S.C. § 1233 (1994). OSM
has published criteria for classifying sites as priority I and 2 in a directive. OFFICE OF
SURFACE MINING, ABANDONED MINE LAND INVENTORY SYSTEM, SUBJECT No. AML-I,
TRANSMITrAL No. 826 (JAN. '20, 1995).
9' 30 U.S.C. 1232(g)(6) (1994).
Greg Tasker, Costly Mine Cleanup is Sought, BALTIMORE SUN, June 13, 1994,
at BI.
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discharge from bond forfeiture sites will not materially improve
the water quality of the State's major watersheds. (Emphasis
omitted.)97
Other state and federal agencies-EPA, U.S. Forest Service,
state water authorities-have overlapping jurisdictions and missions.
AMD is often of uncertain or multiple origins, thus blurring the
statutory distinctions in SMCRA and other acts which can be critical
to eligibility for funding. The Mill Creek Coalition in western Pen-
nsylvania is an example of a successful effort by a coalition of
conservation groups, government agencies and private interests to
address AMD problems on a 60 square mile watershed. Because the
groups identified 18 AMD discharge sources spread over 10 miles,
effective remediation required treatment of the watershed rather than
relying solely on the correction of one discharge at a time.9" Suc-
cessfully treating AMD will require agencies to pool manpower,
expertise and funding.99
Federal agencies are taking steps to address the effects of past
mining on watersheds. OSM has instituted the Appalachian Clean
Streams Initiative with the goal of facilitating and coordinating
public and private resources to clean up acid drainage problems."
EPA Region III has joined with OSM and issued a Statement of
Mutual Intent. The objectives of the Statement include sharing data,
raising awareness, and targeting projects which can restore water-
sheds affected by acid mine drainage.'0 '
CONCLUSION
It is the obligation of State and Federal regulators to require
coal operations to predict AMD, to prevent damage to water resour-
ces by AMD and to treat AMD once it occurs. Since 1976, all
analyses have emphasized the importance of AMD prevention at the
' FORFEITURE REPORT, supra note 62, at 31.
TERRY MORROW, ET AL., How TO BUILD A COALITION FOR AMD AMEUaORA-
TION IN A WATERSHED. A CASE HISTORY: MILL CREEK OF JEFFERSON AND CLARION
COUNTIES, PA, INTERNATIONAL LAND RECLAMATION AND MINE DRAINAGE CONFERENCE
AND THIRD INTERNATIONAL CONFERENCE ON THE ABATEMENT OF DRAINAGE, U.S. DEPT.
OF THE INTERIOR, Vol. 4, (1994) at 358.
99 BENNETT, supra note 85, at 18.
"o APPALACHIAN CLEAN STREAMS INITIATIVE: A PROPOSAL TO CLEAN UP STREAMS
POLLUTED BY ACID MINE DRAINAGE FROM COAL MINES (1994).
t0' OSM AND EPA REGION II, RESTORATION AND PROTECTION OF STREAMS AND
WATERSHEDS POLLUTED BY ACID MINE DRAINAGE FROM ABANDONED COAL MINES -
STATEMENT OF MUTUAL INTENT, February 9, 1995.
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initial permitting stage. SMCRA places the burden on the applicant
for a coal mining permit to anticipate and protect against water
pollution. Improving industry and regulatory expertise and ability to
predict AMD is critical to this process.
The state regulatory authorities also have the obligation to
define the water quality parameters to evaluate the impact of a
proposed mining operation on water resources by closely evaluating
the available information on the proposed operation and the hydrol-
ogy of the affected area, and to ensure the findings required for
permit issuance can be made. As a part of the permitting process the
regulators need to continue their efforts to define "material damage"
to the hydrologic balance under SMCRA and to refine water quality
criteria for water quality permitting purposes. Two states have also
noted the continuing need for research to establish parameters for
the definitions relating to damage to ground water systems. Hard
regulatory choices must be made to withhold issuance of permits
until applicants provide reasonable assurance of compliance with
water quality standards without perpetual treatment.
Regulatory authorities must develop procedures for reviewing
permits already in place to note evidence of the development of
AMD and to revise those permits when the assumptions regarding
the hydrologic impact are not borne out in the course of mining.
Regulators will have a better picture of conditions at a mining
operation by utilizing information from the NPDES reports as well
as information gathered through SMCRA inspections.
Procedures for permit review and revision must be coupled
with recalculation of bond amounts as the cost of completing the
reclamation plan varies, including adequate adjustment for the cost
of performing long-term water treatment. The cost of on-going
water treatment, in the event the operator defaults on its obligation,
should be considered before any part of the bond is released. Other
states may see Pennsylvania's approach of setting criteria for bond-
ing long-term treatment as a regulatory solution for unexpected
AMD.
Prevention of future AMD through permitting and bonding
must be seen as only a partial solution: some watersheds will indef-
initely be adversely impacted by AMD resulting from past mining.
The AML funds alone are insufficient to deal with these problems
in areas such as West Virginia and Pennsylvania. Finding solutions
to the effects of AMD from past mining will require cooperative
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efforts such as OSM's Appalachian Clean Streams Initiative which
can focus available resources and draw upon a variety of funding
sources and expertise in order to approach the problem on a
watershed basis.

